A ccidental foreign body (FB) ingestion in children is a common problem in any pediatric emergency department (ED). Data from the American Poison Center reported more than 110 000 cases of FB ingestion in the USA in 2011 with more than 85% in children. 1 It is estimated that about 40% of ingested FBs in children go unnoticed. 2 FBs also vary in type in different parts of the world. For example, in the USA the most common FBs ingested are coins, while in Turkey it is blue beads and headscarf pins. 1, 3 FB ingestion in children may lead to significant morbidity in patients in addition to considerable family anxiety. The morbidity for FB ingestion is dependent on the type of FB ingested. Disc batteries are notorious for esophageal perforation and tracheoesophageal fistula formation leading to significant morbidity and mortality. 4, 5 Esophageal perforation was reported in 1% of children with disc batteries in the esophagus. 6 In Turkey, where hairpins were the most common FB ingested, surgery was indicated in 4% of children. 7 In contrast, coin ingestion in the USA led to a surgical intervention rate of 1%. 1 Multiple magnet ingestion can require surgery to prevent attraction related necrosis of the bowel and secondary perforation. 8 Addressing the issue of FB management and related complications, the North American Society of Pediatric Gastroenterology Hepatology and Nutrition (NASPGHAN) has recently revised the guidelines of endoscopic management of FBs ingested in children acknowledging many associated controversies. 9 Our study is the first of its type in Oman to describe the frequency of FB ingestion in children, the types of FBs ingested, the burden of endoscopic intervention, and the frequency of complications as seen in Royal Hospital, Oman. Pediatric endoscopy is only available in Royal Hospital as the sole center of pediatric gastroenterology services in the country.
We sought to increase the awareness of pediatricians, pediatric emergency specialists, and gastroenterologists about the impact of FB ingestion in children in a general hospital. Our study also allows comparison of patterns of FB ingestion in Oman with other parts of the world.
A B S T R AC T
Objectives: We sought to describe the frequency of encounters and complications of foreign body (FB) ingestion in children seen at Royal Hospital, Oman. Methods: Medical records of all children (≤ 13 years) who presented to Royal Hospital between 1 January 2011 and 31 December 2014 diagnosed with FB ingestion were reviewed. Children with FBs in their mouth or airway, with esophageal food impaction, and caustic ingestion were excluded from the analysis. Parameters including age, sex, type of FB, anatomical location of the FB on X-ray, endoscopic findings, and all complications were reviewed. Results: Of the 585 children diagnosed with FB ingestion, 385 were included in the study; 58.4% were males and 41.6% were females giving a male to female ratio of 1.4:1.0. Half (50.9%) of the children were less than three years old. Coins were the most frequently ingested objects (41.3%) followed by disc batteries (12.2%). Sixty-three patients (16.3%) required urgent esophagogastroduodenoscopy (EGD). EGD was performed mainly for coins (44.4%) followed by disc batteries (14.3%) in the esophagus or stomach. The complication rate was 5.2% in total, and 3.6% for clinically significant complications. We had no mortality cases. Conclusions: FB ingestion is common in toddlers in Oman. Coins and disc batteries are most commonly ingested calling for strict family vigilance. Endoscopy is done in a small number of children and clinically significant complications, in general, are low. However, these findings should not lead to a false sense of security, and ingested FBs should always be taken seriously.
M ET H O D S
We conducted a retrospective study in which we analyzed the electronic medical records of 585 children under the age of 13 who visited Royal Hospital following FB ingestion. We used data collected from 1 January 2011 to 31 December 2014.
The exclusion criteria included subjects with FBs in their oral cavity or pharynx, subjects with no reliable history of FB ingestion, children with food impaction in the esophagus, and children with caustic material ingestion. Patients' demographic characteristics including age and sex were obtained. Clinical data including the type of FB, FB material, anatomical location of FB on plain X-ray, time between presentation and ingestion (in hours), endoscopy if performed, significant findings on endoscopy, and any complications related to FB ingestion were all reviewed. Esophagogastroduodenoscopy (EGD) was performed by two senior gastroenterologists. The indications of EGD were primarily based on NASPGHAN recommendations for EGD, and after having verified the location using X-ray (done up to two hours before EGD). 9 We did not perform the procedure if the FB passed beyond the stomach. Erosive mucosal injury, as seen in endoscopy, was described using Zargar's mucosal corrosive classification as mucosal injuries from disc batteries being electrochemical are similar visually to caustic injury. 10 This classification has been used by other authors also describing disc battery mucosal injury. 11 Complications were divided as clinically significant if they were life-threatening, required further medical management, or when more than grade one mucosal injury occurred based on Zargar's classification. 10 Non-significant complications were considered when any abnormality noted in the patient as a result of FB ingestion did not fall in the previous categories.
The data were analyzed using Excel 2010. Values of mean, median, standard deviation, and interquartile range were calculated as appropriate. The study was approved by the ethical committee of the Royal Hospital.
R E SU LTS
Of 585 children diagnosed with FB ingestion, 385 children were enrolled for analysis. There were 225 (58.4%) males and 160 (41.6%) females, with a male to female ratio of 1.4:1.0. The mean age of the enrolled group was 4.0±2.6 years (median 3.0 years); 50.9% of the children were < 3 years old, and 11.4% of children were ≤ 1 year old. Nearly onethird of the children were 4-6 years old. Figure 1 shows the age distribution of children who had FB ingestion. The median time of presentation to the ED was 3.0 hours with an interquartile range of 13.5 (2.0-15.5) hours.
The most common FB ingested were coins (41.3%) followed by disc batteries (12.2%). Table 1 shows types of ingested FBs among studied Omani The anatomical location of the FB based on plain X-ray was variable as patients presented at different times following ingestion allowing movement of the FB through the gastrointestinal system. One-quarter of patients had the FB in the stomach and another quarter had the FB in the small intestine upon presentation to the ED. In 10.9% of children, the FB was in the esophagus, and 16.1% of children had no FB on radiological investigations. Table 2 shows the location of the FB on X-ray at presentation.
EGD was performed in 63 children (16.3%). No colonoscopies were required. Thirty-nine children (61.9%) required EGD removal of the FB from the esophagus, 21 children (33.3%) had the FB removed from the stomach, and two children from the duodenum. One child had no identifiable FB on EGD. FBs removed during urgent EGD were mainly coins (44.4%) followed by disc batteries (14.3%) from the esophagus and stomach [ Table 3 ].
Pins and needles being sharp and long (3-4 cm) presented in 23 (6.0%) children, and only eight of the 23 patients (34.7%) required urgent EGD. EGD was performed to remove such objects if they were within reach of the endoscope in the stomach or proximal part of the duodenum and in compliance with NASPGHAN guidelines. 9 The majority (65.2%) of ingested pins or needles passed spontaneously through the bowels with no complications.
Only 20 children (5.2%) had complications following FB ingestion [ Table 4 ]. Six children (1.6%) had clinically non-significant complications. This included five children with grade 1 mucosal injury as classified by Zargar 10 and one infant had perianal ulceration after contact with a disc battery in his diaper. Among the 14 children (3.6%) with clinically significant complications, nine had grade 2a mucosal injury, one had grade 2b injury, and two had grade 3a necrosis using Zargar's classification. 10 One child had pulmonary atelectasis on X-ray postendoscopy, and one child required rigid endoscopy to remove an embedded disc battery from the upper esophagus. The latter child also needed pediatric intensive care unit admission for further treatment for pneumomediastinum. There were no mortalities.
D I S C U S S I O N
FB ingestion in children is a common problem, but unfortunately, there is a scarcity of published data in the developing world. We report data from 385 children with FB ingestion taken between 1 January 2011 and 31 December 2014 from the only referral center for pediatric endoscopy in Oman. This number is relatively large compared to a study from Turkey of only 64 children aged 7-17 years old. 12 Another study from Romania reported only 61 cases in children over six years old. 13 The reason for this discrepancy could be because our center was the main referral center for pediatric endoscopy in Oman during the study period. On top of this relatively high number compared to other centers, there are probably many other children in other areas of the country not referred to Royal Hospital due to under-recognition by parents or doctors, under referral by the primary doctor, or merely logistics issues reaching the hospital. The types of FBs ingested are in line with other studies; coins remain the most common item ingested by children in our study. 1, 12 Coins being non-sharp and relatively resistant to chemical decomposition are not a cause of great morbidity or mortality in general. Our study is in line with other studies, which highlighted the peak incidence of FB ingestion in 3-4 years old. 14 This is understandable as this the developmental phase when children are explorative and curious in general while being fully mobile and active.
The indication of endoscopy was mainly EGD for esophageal coins. Disc batteries were the second most commonly ingested FB and the second most common indication of urgent EGD making up to 14.3% of procedures. While disc battery management can be controversial, it is our policy to remove all disc batteries from the esophagus immediately and from the stomach within 48 hours. This is also in compliance with the recommendation by NASPGHAN. 9 Disc batteries are associated with higher morbidity including esophageal ulcerations and perforations compared to a chemically inert material such as a coin. The Center of Diseases Control and Prevention reported 13 deaths from disc battery ingestion; all children were aged two or younger. 15 In our study, 47 children (12.2%) ingested disc batteries and nine (20.5%) were under one year old. This study raises serious concerns regarding children under the age of one year having ingested disc batteries. The proportion of children with disc battery ingestion is relatively high compared to a Romanian study where only 6% of children had disc battery ingestion. 13 On the other hand, our findings are similar to a study from Korea where disc batteries were second to coin ingestion with a prevalence of 15.8%. 16 It is likely that the disc battery ingestion will remain a growing issue particularly as more electronic games are available and within reach of children. One-year-old children are not fully verbal of their symptoms leaving the family with the responsibility of vigilance to detect a problem that could be potentially very serious.
Regarding sharp object ingestion, this study demonstrates that most pins and needles up to 4 cm in length pass through the gut spontaneously without complications. Only eight children in the pin and needles category of ingestion required urgent endoscopic removal out of 23 children (34.7%). The rest of the children who ingested needles or pins had no complications as they were beyond the reach of endoscopy.
Based on these findings, it might be argued that pediatric gastroenterologists should have the option of waiting longer for sharp objects to pass spontaneously if the risk of doing an endoscopic procedure under general anesthesia outweighs the risk of having the FB pass spontaneously. This approach is not yet widely considered.
Finally, the rate of 3.6% clinically significant complications, although low, should not give a false sense of security. Particularly since disc batteries can potentially be fatal even though our study saw no fatalities.
This study helps pediatricians and pediatric gastroenterologists in Oman and perhaps surrounding countries to have a wider understanding of the patterns and outcomes of different types of FB encountered in pediatric EDs of a major tertiary hospital. This knowledge and understanding, in turn, will lead to better counseling of the families of these children as well as better management of children with FB ingestion.
C O N C LU S I O N
FB ingestion is relatively common in toddlers. Although the time of presentation to the ED is fairly late, the need for urgent endoscopy is nearly 26.1%. In general, complications are not common if all types of FBs are considered. Performing urgent endoscopy needs to be carefully assessed based on the risks of complications. A low complication rate should not give a false sense of security in FB ingestion especially of disc batteries.
